CMPSCI 240: Reasoning Under Uncertainty
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The Classic Monty Hall Problem: This is a much-discussed puzzle, based on an old American
game show. You are told that a prize is equally likely to be found behind any one of three closed
doors in front of you. You point to one of the doors at random. The host opens one of the remain-
ing two doors for you, after making sure that the prize is not behind it. At this point, you can stick
to your initial choice, or switch to the other unopened door. You win the prize if it lies behind
your final choice of door.

Sequential Description: Let D; be the event that the prize is behind door i, C; be the event
that you choose door 7 and U be the event that the prize is behind the other unopened door.
Draw the conditional probability tree for this problem. Label the edges with the events and their
corresponding conditional probabilities.



Win if you don’t switch: What is the probability that the door you initially choose is the one that
contains the prize? Express this event in terms of the events D;, C;, U and U ¢ and show how it
can be computed using the conditional probability tree.



Win if you do switch: What is the probability that the other unopened door is the one that
contains the prize? Express this event in terms of the events D;, C;, U and U ¢ and show how it
can be computed using the conditional probability tree.



The Generalized Monty Hall Problem: Consider a generalization where there are N doors. The
prize is randomly placed behind one door and you randomly choose an initial door. The host then
opens N — 2 of the remaining NV — 1 doors at random such that none of the opened doors contains
the prize. This leaves one other unopened door. Let D; be the event that the prize is behind door
i, C; be the event that you choose door i and U be the event that the prize is behind the other
unopened door. What is the probability that you win if you don’t switch? What is the probability
that you win if you do switch? Show your work.



